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Abstract
Objectives—To determine the extent to which demographic and geographic disparities exist in
post-acute rehabilitation care (PARC) use following hip fracture.
Design—Cross-sectional analysis of two years (2005–2006) of population-based, hospital
discharge data.
Setting—All short-term acute care hospitals in four demographically and geographically diverse
states (AZ, FL, NJ, WI).
Participants—Individuals 65 years and older (mean age of 82.9 years) admitted to the hospital
with a hip fracture and who survived their inpatient stay (N=64,065). The sample was 75.1 percent
female, 91.5 percent White, 5.8 percent Hispanic, and 2.7 percent Black.
Measurements—1) whether the subject received institutional PARC; 2) for subjects who did
not receive institutional care, whether they received home health (HH) care; and 3) for subjects
who received institutional care, whether they received skilled nursing facility (SNF) or inpatient
rehabilitation facility (IRF) care. Multilevel logistic regression analyses were conducted to
identify demographic and geographic disparities in PARC use.
Results—Considering PARC on a continuum from more to less hours of care per day
(IRF→SNF→HH→no HH), we found that minorities and individuals of lower socioeconomic
status (SES) generally received a lower volume of care. Individuals on Medicaid or who were
uninsured were less likely to receive institutional care (OR=0.23 [95% CI: 0.18–0.30]) and to
receive HH (OR=0.46 [0.30–0.70]) and more likely to receive SNF versus IRF care (OR=2.03
[1.36–3.05]). Hispanics were less likely to receive institutional care (OR=0.70 [0.62–0.79]); and
Hispanics and Blacks were more likely to receive SNF versus IRF care (ORs of 1.31 and 1.49
respectively). Geographic differences in PARC were also present.
Conclusion—Several demographic and geographic disparities in PARC use were identified.
Future research should confirm these findings and further elucidate factors that contribute to the
observed disparities.
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INTRODUCTION
Hip fracture is a common problem in older adults. In 2006, 316,000 individuals 65 and older
were admitted to U.S. hospitals for hip fracture.1 While U.S. hip fracture rates have
declined,2 the absolute number of fractures is expected to increase significantly as the
population ages. The worldwide incidence of hip fractures in 2050 is estimated at 4.5
million,3 an increase of approximately 3 million from current estimates.
Mortality and morbidity associated with hip fracture is profound. Mortality rates in the first
year following hip fracture range from 13–37 percent 4,5 with higher rates in men,
minorities,6 and individuals of lower socioeconomic status (SES).7 Among those who
survive the first year, 40 percent will be unable to walk independently and 60 percent will
require assistance with activities of daily living.8,9 While literature on gender, racial/ethnic,
and socioeconomic differences in hip fracture outcomes is limited, available evidence
suggests that functional outcomes in Whites and males are slightly better 6 and that
minorities and individuals of lower SES wait longer for surgery,7,10 which may lead to
greater complications post-surgery.11
Rehabilitation is an important component of hip fracture care. Evidence on the effectiveness
of different rehabilitation approaches is somewhat unclear, but generally suggests the most
successful programs involve more intensive exercise and multidisciplinary care/inpatient
rehabilitation (versus outpatient care), with no indication of harm in regard to patient
outcome or cost.12–14 Rehabilitation following hip fracture begins in the acute care setting,
but most occurs in post-acute care settings (i.e., skilled nursing facility (SNF), inpatient
rehabilitation facility (IRF), home health (HH), and/or outpatient settings) .
Increases in the diversity of the U.S. population, evidence of racial and socioeconomic
disparities in hip fracture outcomes, and the increasing incidence of hip fracture underscore
the importance of improving our understanding of disparities in post-acute rehabilitation
care (PARC). Few studies have specifically examined this issue. Those that have been
conducted have focused on the use of institutional care versus discharge to home with or
without HH.15–17 These studies generally found that minorities were more likely to be
discharged home. Information on disparities in the use of SNF versus IRF care or HH versus
no HH was not provided in any of these studies, nor was information on geographic
disparities in PARC. Data examined in these studies also covered periods prior to and during
implementation of prospective payment systems (PPS) in all post-acute settings. Evidence
suggests that use of post-acute care has decreased in response to PPS and that these
decreases are differentially larger for certain demographic subgroups.18,19
The objective of this study was to use population-based, hospital discharge data to determine
the extent to which demographic and geographic disparities exist in PARC use following hip
fracture. Considering PARC on continuum from more to less hours of care per day or per
week (IRF→SNF→HH→no HH), 18,20 we hypothesized that demographic and geographic
disparities in the amount of care received would be present. This study extends previous
research by using post-PPS data, examining different types of PARC, and including
additional important covariates (e.g., supply of PARC, hospital characteristics) that may
explain variation in PARC use.
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We conducted a cross-sectional analysis of two years (2005, 2006) of population-based,
hospital discharge data from short-term, acute care hospitals in four demographically and
geographically diverse states (AZ, FL, NJ, WI). Records on patients admitted with a primary
diagnosis of hip fracture were identified and merged with hospital, ZIP code, and county-
level data.
Data Sources
Our primary source of data was the 2005–2006 State Inpatient Databases (SIDs) from AZ,
FL, NJ, and WI.21 These states were selected based on the availability of key data elements
(e.g., race) and to represent the four U.S. census regions. 2006 data on hospital
characteristics were obtained from: the American Hospital Association Annual Survey
Database; the Centers for Medicare and Medicaid Services (CMS) Provider of Services File;
and CMS Hospital Cost Reports. We used the 2006 update of Census 2000 data from
Claritas, Inc. to obtain ZIP code-level data and 2006 Area Resource File data to obtain
county-level data.
Sample
Our sample was limited to individuals 65 years and older who admitted to the hospital with
a primary diagnosis of hip fracture (ICD-9-CM codes 820.0x-820.9x, 821.0x-821.3x).
Figure 1 outlines our exclusion criteria.
Study Variables
We hypothesized that factors at the individual (e.g., demographic, clinical), hospital (e.g.,
staffing), community (e.g., availability of PARC), and state levels (e.g., practice patterns)
influence the type of PARC received following hip fracture.22 Our final variable selection
was based on this concept, as well data availability. We created three dichotomous
dependent variables: 1) whether the subject received institutional care; 2) for subjects who
did not receive institutional care, whether they received home health care; and 3) for
subjects who received institutional care, whether they received SNF or IRF care.
Our primary independent variables were race, sex, age, socioeconomic status (SES),
metropolitan status of residence, and state. The subject’s SES was represented by insurance
(being uninsured or on Medicaid, relative to Medicare/private insurance) and median
household income in the subject’s ZIP code.23 We created a three-level categorization for
the counties in which cases resided: large metropolitan; medium/small metropolitan; or
micropolitan/non-micropolitan24 and controlled for the state in which the subject resided.
To account for clinical factors that may influence PARC use we included variables for:
Emergency Department admission; length of stay (categorized based on tertile distribution
as ≤3 days; 4–6 days; 6 or more days); joint replacement;25 illness severity and mortality
risk;26 and comorbidities.27 We created an indicator variable for individuals who had 4 or
more comorbidities as well as indicators for select comorbidities based on conditions
identified in the literature and those that were correlated with the outcome in preliminary
analyses. These included: diabetes with complications, hypertension, obesity, congestive
heart failure, peripheral vascular disease, chronic pulmonary disease, rheumatoid arthritis,
osteoarthritis, cancer (malignancy), weight loss, and depression.
We included several hospital variables as proxies for quality of care: volume of hip fractures
(i.e., number of hip fracture admissions averaged across the two years),28 whether the
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hospital had a major medical school affiliation,29 registered nurse (RN) FTEs per 100
admissions,18, 30 and physical and occupational therapists FTEs per 1000 admissions. We
also included a variable to indicate the for-profit status of the hospital. To control for PARC
supply, we included variables to indicate whether the hospital maintained a SNF, HH
agency, or IRF; and county-level measures of the number of PTs/OTs, HH agencies, SNF
beds, and IRFs, each standardized to the county population.
Data Analysis
All analyses were conducted using Stata (10.1) and multilevel mixed effects logistic
regression models to account for the correlation of patients within hospital and to examine
the associations between our independent variables and PARC use. We estimated three
separate, models, one for outcome. Because SIDs in FL did not distinguish between the use
of SNFs and IRFs in 2005, FL data from this year were excluded from the SNF/IRF
analysis.
For each outcome, the first level of our models included all independent variables at the
patient, hospital, and county level (fixed effects). To account for unobserved heterogeneity
in PARC use by hospital, we included hospital-specific random intercepts. To quantify the
heterogeneity across hospitals, we calculated the median odds ratio (MOR).31An MOR of 1
indicates no variation in PARC use due to unobserved factors between hospitals. The larger
the MOR, the greater the variation in hospital intercepts. We also explored the interaction of
race and income.
RESULTS
Our sample was 92 percent White and 75 percent female with a mean age of 80.1 years
(Table 1). Ninety percent of the sample used institutional care. Of those discharged to an
institution, 81 percent received SNF care. Of those discharged home, 55 percent received
HH. Differences by type of PARC were apparent in the descriptive analyses.
Results of multilevel analyses are presented in Table 2. There was no evidence of an
interaction between race and income in any model. The full models are presented online.
Use of Institutional Care
Females, older individuals, those on Medicare/Private insurance, those with lower incomes,
and those living in metropolitan areas were more likely to receive institutional care. Subjects
living in NJ were most likely to receive institutional care and those in AZ were least likely.
Hispanics, the uninsured, and those on Medicaid were less likely to receive institutional
care.
None of the measured hospital characteristics and only one PARC supply variable (SNF
beds) was associated with institutional PARC (online tables). The MOR was 1.82 indicating
heterogeneity across hospitals in the propensity for individuals with similar characteristics to
receive institutional PARC. The proportion of the unobserved variation in institutional
PARC attributable to unobserved (i.e., unmeasured) hospital characteristics was 11 percent
while that attributable to unobserved individual characteristics was 89 percent.
Use of HH Care
Blacks, those on Medicare/private insurance, and those living in FL were more likely to
receive HH (Table 2). Uninsured individuals and those on Medicaid were less likely.
Patients seen at hospitals that treated a higher volume of hip fractures or that lived in
counties with more PTs/OTs were more likely to receive HH (online table). No other
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hospital or supply variables were associated with HH use. The MOR was 2.80 and the
proportion of the unobserved variation in discharge status attributable to unobserved hospital
characteristics was 26 percent.
Use of SNF versus IRF Care
Blacks, females, older individuals, the uninsured, those on Medicaid, and those with lower
incomes were more likely to use SNF care. NJ residents were much more likely to receive
IRF care. No hospital characteristics were associated with IRF use. Patients seen in hospitals
with an IRF or counties with more IRFs were more likely to receive IRF care. The supply of
SNF beds was associated with SNF care. The MOR was 8.07, indicating considerable
heterogeneity across hospitals in the propensity of an individual to use SNF versus IRF care.
The proportion of unobserved variation in SNF versus IRF care attributable to unmeasured
hospital characteristics was 59 percent.
DISCUSSION
Considering PARC as a continuum of more to less hours of care per day or per week (ie,
IRF→SNF→HH→no HH) 18,20, we found some consistent findings indicating that
minorities and individuals of lower SES received a lower volume of PARC. Individuals on
Medicaid or who were uninsured were more likely to receive a lower volume of PARC in all
models. Hispanics in the institution/home model and Hispanics and Blacks in the SNF/IRF
model were more likely to receive a lower volume of PARC. Individuals with lower income
were also more likely to receive a lower volume of PARC in the SNF/IRF model. Others
have reported that minorities with hip fracture are more likely to be discharged home.15–17
Data on racial disparities between SNF and IRF care for hip fracture, however, are limited.
We also identified some geographic differences in use of PARC following hip fracture, most
notably that individuals living in non-metropolitan areas were more likely to receive a lower
volume of care in the institution/home model. State to state variation in PARC use was also
apparent. These state effects were large even though our models included PARC supply
variables and hospital-specific intercepts. These findings are consistent with a large body of
literature suggesting that where you live impacts the intensity and quality of care you
receive.
Few of the measured hospital characteristics were associated with PARC use. Patients seen
at hospitals that treated a higher volume of hip fractures were more likely to receive HH if
discharged home. Hip fracture volume may be a marker for higher quality of care.28 As
evidenced by the MOR’s, there was considerable heterogeneity across hospitals in
unmeasured hospital characteristics associated with PARC use. Heterogeneity across
hospitals in the propensity of individuals with similar demographic and clinical
characteristics to receive the same type of PARC was greatest in the SNF/IRF model and
least in the institution/home model. These findings may reflect greater uncertainty about the
use and effectiveness of SNF versus IRF care relative to institution versus home care. Future
work should aim to better understand the sources of variation in PARC use, at both the
hospital and healthcare provider levels, and ultimately develop strategies to minimize
variation due to non-clinical factors.
Some of the PARC supply variables were associated with PARC use in the expected
directions. Local availability of PARC is a major determinant of whether an individual
receives that type of care. The non-significant findings with some of our supply measures
may be due to their lack of precision. For example, we only had a count of HH agencies
which does not take into account the number of staff or number of therapists working at the
agency.
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Strengths of this study include the analysis of population-based data that were collected post
implementation of PPS in post-acute care settings; a more complete analysis of the use of
various types of PARC; and the inclusion of important covariates. Despite these strengths,
our study had several limitations. We examined data from only four states and found PARC
use varied considerably by state. Our findings may not be generalizable to other states. We
also did not have any direct measures of the patient’s functional status, nor did we have a
measure of outpatient therapy use. It is unclear whether individuals who did not receive HH
received outpatient therapy. In addition, we did not directly measures hours of PARC use.
Our measure of income was also imprecise (at ZIP code level) and we did not have a
measure of education, an additional SES variable. Finally, our models lacked direct
measures of patient preferences and provider characteristics.
Despite these limitations, this study adds to the limited, recent literature on disparities in
PARC for hip fracture. Documenting healthcare disparities can inform healthcare policy and
the conduct of future studies examining strategies to minimize these disparities. While
eliminating healthcare disparities requires comprehensive approaches and well-designed
interventions at the practice, institutional, community, state, and national levels, our findings
suggest that efforts at the hospital (e.g., modifying structural aspects of care, improving
provider communication/cultural competence), and state-levels (e.g., financial aspects of
healthcare delivery) may be most effective in minimizing PARC disparities. The interplay
between individual (patient and provider) and contextual factors also needs further
exploration and could be a critical determinant in PARC use.
Conclusions
After controlling for illness severity/comorbidities, hospital characteristics, and community-
level factors, demographic and geographic differences in PARC use following hip fracture
remained. Some of these differences appear to be indicative of racial, socioeconomic, and
geographic disparities in care. Because minorities and individuals of lower SES may
experience higher rates of mortality and surgical complications post-fracture, efforts to
minimize these disparities and increase our understanding of the reasons behind them are
needed.
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